
 
 
 
  

 
Figure 1: A Primer on Ubiquitination 
During the first step of Ub conjugation, ATP is expended as the catalytic cysteine of E1 (Ub activating 
enzyme) forms a thiol-ester intermediate with the terminal glycine of Ub. Next, Ub is transferred as a thiol-
ester bond to the catalytic cysteine of an E2 (Ub conjugating enzyme). Finally, in the presence of an E3 
(Ub ligase) Ub is typically transferred to the lysine residue of a target protein via an isopeptide bond. 
 
Proteins can be mono-ubiquitinated or poly-ubiquitinated. The fate of a ubiquitinated protein depends on 
the type of ubiquitination: mono-ubiquitination of a membrane protein can lead to its internalization. K48-
linked poly-Ub tends to target proteins for proteasomal degradation. 



Figure 2: The functions of deubiquitinating enzymes 
A) As enzymes, DUBs mediate several proteolytic functions: 1) Process Ub precursors to their mature 
form. Ubiquitin genes encode C-terminally extended forms of Ub fused either to ribosomal subunits or 
head-to-tail linked Ub multimers. Cleavage from the C-terminal fusion, which reveals the final two glycine 
residues of Ub, is necessary for Ub maturation. 2) Deubiquitinate a ubiquitinated substrate and thus alter 
its fate: for example, rescue a protein from proteasomal degradation. 3) Function at the proteasome to 
remove Ub from substrates destined for degradation, rescuing Ub itself from being degraded. 4) Edit the 
length and/or type of Ub chain on substrates and assist with targeting to a specific pathway. In fact, 
several DUBs interact with E3 ligases and may optimize substrate ubiquitination. 5) Disassemble un-
anchored Ub chains, including ones recycled from the proteasome. 
B) By functioning in one or more catalytic processes outline above, DUBs regulate processes and 
pathways in essentially all major cellular compartments (blue arrows). No subcellular compartment 
operates in isolation, thus DUB-dependent processes and pathways in one compartment can affect 
others (red arrows). 
 
 


